2i4                             REFRIGERATION
together with the gas from the receiver A. The whole is compressed to
the full pressure and discharged into the condenser. The operation
resolves itself into expansion in two stages and compression of the gas in
two stages. The improved action is obtained by each pound of the liquid
fed into the refrigerator having a greater refrigerating effect due to its pre-
liminary cooling. Also owing to this cooling being done by the liquid
itself at a somewhat higher pressure than that in the refrigerator, the gas
formed in the receiver can be taken into the compressor without the latter
having a greater swept volume than necessary for the gas from the refrigerator
alone. More total power is required to operate the machine, but the power
per unit of refrigeration obtained is less. These machines are also being
made double-acting, and in some cases the float-operated valve is dispensed
with and worked by hand.
Many other systems have been devised to accomplish the same end as
the Multiple Effect, but owing to lack of space they cannot be dealt with
here. Further information can be obtained from the Proceedings of the Cold
Storage and Ice Association; also the Liverpool Engineering Society, vol. 40.
Tables VII and VI give the amounts of ammonia and CO2 to be circulated
to produce 1000 B.Th.U. of refrigeration per 24 hours under various con-
ditions. These tables take account of the loss of refrigerating effect by
expansion at the regulating valve, and also the loss due to using the liquid
refrigerant to keep the machine cool. They do not - take account of the loss
due to the clearance and throttling in the compressor.
For hot climates or for very low refrigerator temperatures compound
compressors are used in which the gas is compressed in two stages. These
are quite distinct from those multiple-effect machines which adopt two-
stage compression.
Condensers are in the main of three general types:
1.  Submerged;
2.  Atmospheric or surface evaporative;
3.  Double pipe.
The submerged type consists of circular or oval coils of pipe placed in
a tank through which water circulates. Condensers of this type are usually
of i in. or i J in. nominal bore tube. The lengths of pipe composing the
coil are welded together so that each coil is jointless. The various coils
are nested, that is, placed one inside the other, and secured to flat bar stays
by U clips, so that the whole is made rigid and the coils properly spaced
apart. The coil ends are connected to headers or boxes. These are of
cast iron or built up of welded pipes for ammonia, while for carbon dioxide
welded pipe headers or mild steel blocks are used. For C02 condensers
solid-drawn steel pipe is preferable, or frequently copper pipe about -| in.
bore is used, as this is not attacked by sea-water and the coils have a good
scrap value when finished with. Iron coils should always be galvanized
outside when used with sea-water. All coils should be tested by hydraulic
pressure to ensure safety, and by compressed air when submerged under